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@ Organosilicone compositions. 



@ This invention relates to a silicone composition for preparing release layers and to substrates bearing 
a layer of the composition. Silicone compositions have been used to render adhesive materials 
nonadherent to substrates. Many of these silicone compositions cannot be used when backings bearing 
them cannot withstand the heat required to cure the silicone composition or when the silicone 
composition cannot be adequately anchored to the backing. 
This invention provides silicone compositions, curable by a hydrosilation reaction, comprising : 

(a) an organopolysitoxane having at least two ethylenically-unsaturated hydrocarbon groups bonded 
to the silicon atoms ; 

(b) an organohydrogenpotysiloxane crosslinking agent ; 

(c) an effective amount of a hydrosilation catalyst ; and 

(d) from about 1% to about 75% by weight of a silicone component containing a plurality of 
ethylenically-unsaturated groups, said groups having from 4 to 12 cartx)n atoms, wherein in said 
silicone component, T-units comprise from about 25 to about 90 mole percent of the total number of 
siloxane units in said silicone componenL 

The composition provides improved anchorage to substrates without appreciably reducing the curing 
speed or the release characteristics of the coating. 
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Background of the Invention 

1. Field of the Invention 

5 This invention relates to a silicone composition for preparing release layers and to substrates bearing a 

layer of the composition. More specifically, this invention relates to a solvent-free silicone composition, curable 
by a hydrosilation reaction, that contains a silicone component that imparts to release coatings made from the 
composition the combination of improved curing speed, improved release, and improved anchorage to sub- 
strates. '^^ 

10 

2. Discussion of the Art 

Silicone compositions have been used to render adhesive materials nonadherent to substrates. Such sil- 
icone compositions generally comprise a mixture of an ethylentcally-unsaturated organopolysiloxane, an or- 
15 ganohydrogenpoiysiloxane, and a catalyst for the curing of the mixture by means of a hydrosilation reaction. 
Many of these silicone compositions cannot be used when backings bearing them cannot withstand the heat 
required to cure the silicone composition or when the silicone composition cannot be adequately anchored to 
the backing. 

U.S. Patent No. 4,609,574 discloses a curable silicone coating composition that cures more rapidly at ele- 

20 vated temperatures or cures less rapidly at lower temperatures. This composition comprises (A) a polydiorga- 
nosiloxane wherein 90 to 99.5% of all organic groups are methyl and from 0.5 to 10% of all organic groups are 
selected from vinyl and higher alkenyl groups represented by the formula -R(CH2)n,CH=CH2 wherein R repre- 
sents (CH2)n or (CH2)pCH=CH- and m represents the integer 1 , 2, or 3; n represents the integer 3 or 6; and p 
represents the integer 3, 4, or 5. with the proviso that at least 50 mole percent of the unsaturated groups are 

25 higher alkenyl groups; (B) an effective amount of a metal hydrosilation catalyst; (C) a methylhydrogenpolysi- 
loxane crosslinking agent compatible with (A) and having an average of at least three silicon-bonded hydrogen 
atoms pernrwlecule; and (D) an effective amount of an inhibitor for the metal hydrosilation catalyst; and wherein 
the composition contains 0.8 to 1.5 silicon-bonded hydrogen atoms for every unsaturated group in the conn- 
position. There is also disclosed that t he polydiorganosiioxane can contain trace amounts of non-linear siloxane 

30 units, i.e., Si02 and RSi03/2- 

U.S. Patent No. 4,726,964 discloses that, in pressure-sensitive adhesive tapes temporarily protected from 
inadvertent sticking by applying and bonding a release paper thereto, a small portion of the organopolysiloxane 
in the release coating of the release paper may be sometimes b-ansferred to the sticking adhesive surface to 
cause decrease in the stickiness of the adhesive. It is further disclosed that this problem of tixinsfer can be 

35 solved for silicone release compositions that are curable by hydrosilation by using non-linear organohydrogen- 
polysiloxanes represented by the general empirical formula: 

(RSi03«)n,(R2HSiO.^)n 

in which each R represents, independently from the others, a substituted or unsubstituted monovalent hydro- 
carbon group free from aliphatic unsaturation, and m and n each represent a positive integer, with the proviso 

40 that the ratio of n/m is larger than 0.1 but smaller than 3. The non-linear organohydrogenpolysiloxanes are 
used in such an amount that from 0.5 to 5 moles of the hydrogen atoms directly bonded to the silicon atoms 
are provided per mole of the aliphatically unsaturated hydrocarbon groups in the silicone composition. 

U.S. Patent No. 4,611,042 discloses a resinous copotymeric component that can be used in silicone conv 
positions to provide an intermediate level of release. This component is a xylene-soluble copolymer consisting 

45 essentially of trimethylsiloxy units, alkenyldimethylsiloxy units, and Si02 units, the mole ratio of alkenyldime- 
thylsitoxy units to trimethylsiloxy units being from 0.02:1 to 0.5:1 and the mole ratio of the sum of trimethylsiloxy 
units and alkenyldimethylsiloxy units to Si02 units being from 0.6:1 to 1.2:1. 

Japanese Patent Application No. JP63-27560 (published: February 5. 1988) discloses a silicone compo- 
sition for preparing a release coating comprising (1) an organopolysiloxane containing at least two groups in 

50 the molecule of the general formula: 

Rmy2SiO.;t(R^Si02fl)mR*Si03n 
wheroin R* represents an alkenyl group, such as vinyl, allyl, or propenyl; Rv, R^, and R* each independently 
represents hydrogen or an alkyi group of which at least 80% of Rf and R' are methyl groups; and m represents 
an integer between 0 and 300; (2) a methylhydrogenpolysiloxane containing at least two hydrogen atoms bond- 
55 ed to silicon; and (3) platinum or a platinum compound as a catalyst. 

While silicone compositions that provide coatings having tow release and fast curing characteristics are 
known, and silicone compositions containing non-linear silicone components that provide coatings that do not 
exhibit transfer of a portion of organopolysiloxane from the release layer to an adhesive layer are known, sil- 
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icone compositions that provide release coatings having improved anchorage to substrates without reducing 
the curing speed or release characteristics of the coating are still unavailable. 

Summary of the Invention 

5 

This invention provides silicone compositions, curable by a hydrosilation reaction, that contain an ethy- 
lenically-unsaturated silicone component having T-units (i.e., RSiOa/2 units). The T-units comprise from about 
25 to about 90 mole percent of the siloxane units in the ethylenically-unsaturated silicone component. These 
compositions provide improved anchorage to substrates without appreciably reducing the curing speed or the 
10 release characteristics of the coating. 

The compositions comprise the following ingredients: 

(a) an organopolysiloxane having at least two ethylenically-un saturated hydrocarbon groups bonded to the 
silicon atonrts; 

(b) an organohydrogenpolysiloxane crosslinking agent 
15 (c) an effective amount of a hydrosilation catalyst; and 

(d) from about 1% to about 75% by weight of a silicone component containing a plurality of ethytenically- 
unsaturated groups, said groups having from 4 to 12 cartoon atoms, wherein In said silicone component, 
T-units comprise from about 25 to about 90 mole percent of the total number of siloxane units in said silicone 
component 

20 The polymer of component (d) of the foregoing composition is also believed to be novel. 
Preferably, the polymer of component (d) has the general empirical formula: 

IH2C=CH (CH2)aR^2SiO.A]b (R^Si03/2)c (R^2Si02«)d I 

wherein 

each Ri independently represents a substituted orunsubstituted monovalent hydrocarbyl group, prefer- 
25 ably selected from aliphatic groups having 1 to 18 carbon atoms, aromatic hydrocartx)n groups, and halogen- 
ated derivatives thereof; 

a represents an integer having a value of 2 to 1 0; 

b represents the mole percent of b in (b+c+d) and has a value of from about 1 0 to about 75 mole percent; 
c represents the mole percent of c in (b-^c+d) and has a value of from about 25 to about 90 mole percent; 
30 and 

d represents the mole percent of d in (b+c+d) and has a value of from about 0 to about 5 mole percent. 

The ratio of b:c preferably ranges from about 3:1 to about 1 :10, and the value of d is preferably less than 
about 5% of the value of (b+c). R^ is preferably the methyl group. 

The ratio of the number of silicon-bonded hydrogen atoms in the organohydrogenpolysiloxane of compo- 
35 nent (b) to the total number of silicon-bonded H2C=CH(CH2)a groups in components (a) and (d) ranges from 
about 0.5:1.0 to about 5.0:1.0 or more, preferably from about 0.8:1.0 to about 2.0:1.0. From about 1 to about 
75% by weight of the composition is the organopolysiloxane having T-units. Preferably, from about 5 to at>out 
75%, more preferably from about 5 to about 50%, and most preferably from about 5 to about 20%, by weight 
of the composition is the organopolysiloxane having T-units. 

40 

Detailed Description of the Invention 

The compositions of this invention comprise: 

(a) an organopolysiloxane having at least two ethyl enically-unsaturated hydrocarbon groups bonded to the 
45 silicon atonns; 

(b) an organohydrogenpolysiloxane crosslinking agent; 

(c) an effective amount of a hydrosilation catalyst; and 

(d) from about 1% to about 75% by weight of a silicone component containing a plurality of ethylenically- 
unsaturated groups, said groups having from 4 to 12 carbon atoms, wherein in said silicone component, 

50 T-units comprise from about 25 to about 90 mole percent of the total number of siloxane units in said silicone 
component 

The composition may optionally contain an inhibitor of premature gelation of the mixture of components (a), 
(b), (c), and (d). It is to be understood that each of the components (a), (b), (c), and (d) described above may 
contain mixtures of two or more of the appropriate materials. 
55 It is preferred that the polymer of component (d) have the general empirical formula 

[HjC^CH (CH2)aR^2SiO.Ajb (R^SiOy2)c (R^2SiOM)d I 

wherein 

each R^ independently represents a substituted orunsubstituted monovalent hydrocarbyl group, prefer- 
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ably selected from aliphatic groups having 1 to 18 cart>on atoms, aromatic hydrocart>on groups, and halogen- 
ated derivatives thereof; 

a represents an integer having a value of 2 to 1 0; 

b represents the mole percent of b in (b+c+d) and has a value of from about 1 0 to about 75 mote percent; 
5 c represents the mole percent of c in (b+c-t-d) and has a value of from about 25 to about 90 mole percent; 
and 

d represents the mole percent of d in (b+c-i-d) and has a value of from about 0 to about 5 mole percent. 
Preferably, from about 5 to about 75%. more preferably from about 5 to about 50%. and most preferably from 
about 5 to about 20%, by weight of the composition is the organopolysiloxane having T-units. 
10 The term *T-unif is a convention used to designate the empirical unit, R^Si03/2- AT-unit has the structural 

formula: 



I 

-o-si-o- 

I 

o 

I 

20 

when present in silicone polymers resulting from polymerization by hydrolysis of hydrolyzable silyl compounds 
where some of the silyl compounds contain three hydrolyzable groups, i.e. silyl compounds having the formula 
R^SiR^3, in which is as defined at>ove and each R? independently represents a hydrolyzable group, such 
as a halogen or an acetate group. Silicone polymers containing a small number of T-units are typically branched, 
25 but silicone polymers having a larger number of T-units will typically contain ring structures, may be highly 
crosslinked, or may even become intractable. 

The term "D-unit" is a convention used to designate the empirical unit, R^^SiOa/?- AD-unit has the structural 
formula: 

30 R» 

I 

-0-si-o- 



when present in silicone polymers resulting from the polymerization by hydrolysis of hydrolyzable silyl conv 
pounds where some of the silyl compounds contain two hydrolyzable groups, i.e., silyl compounds having the 
formula Ri25iR^2> in which and R^ are as defined above. Silicone polymers containing "D'-units are linear. 
The term "M-unif is a convention used to designate the empirical unit, R^sSiO.^,. An M-unit has the struc- 
40 tural formula: 



^ I . ^, BEST AVAIUBLE COPY 



when present in silicone polymers resulting from the polymerization by hydrolysis of hydrolyzable silyl conrv 
50 pounds where some of the silyl compounds contain one hydrolyzable group, i.e., silyl compounds having the 
formula R^aSiR^, in which R^ and R^ are as defined above. Silyl compounds, R^aSiR^. in hydrolyzable mixtures 
of silyl compounds, act as terminators of the (>olymer chain; the greater their concentration in the hydrolyzable 
composition, the lower the molecular weight of the silicone polymer that will be obtained by hydrolysis of the 
composition. 

55 Ethylenically-unsaturated organopolysiloxanes containing T-units of Formula I suitable for use as compo- 

nent (d) of the composition of this invention include polymers having chain terminating M-units, 
H2C=CH(CH2)aR'2SiO'/%» and ring-forming T-units. R^Si03/2. wherein a and R^ are as defined above. 

The ethylenically-unsaturated organopolysiloxanes in the composition of the invention that contain T-units 
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are copolymers having from 0.33 to 10 T-unlts for every one ethylenically-unsaturated M-unit and from about 
zero to about five mole percent of D-units. Analytical data suggests that the structure of the T-unit-containing 
components are cyclic in nature and comprise mixtures including materials having structures, such as, for ex- 
ample: 



0 Sl 0^ 



3^1— O-S1-CH3 ,0 H3C — 51-0-51— eCH2r4-CH=CH 2 



CH3 I CH3 



15 ai^d 

t J I J 

O Sl - 0-Si— 0-51— fCH^TT-CH ^CH^ 

/ \ \ CH 

H,: = CH-tCH,^:-C-5^CH, ^0 

CH3 CH3 

Ethylenically-unsaturated organopolysiloxanes containing T-unlts of Formula I can be prepared by several 
25 methods. For example, an organohydrogenpolysiloxane can be obtained by well known methods of cohydrol- 
ysls of b nrK>les of HRi2S>F^^ and c moles of R^SIR^s, and d moles of R^2Si^^2 to yield a copolymer having the 
empirical formula (HR^2SiOiA)b(R^Si03/2)c(R^2Si02/2)d. wherein R\ R^ b, c, and d are as defined above. The 
organohydrogenpolysiloxane can be reacted with an a.co-diene of the formula, H2C=CH(CH2)oCH=CH2, where- 
in g represents an integer having a value of 0 to 8 in a hydrosilation reaction in the presence of a catalyst to 
30 yield the ethylenically-unsaturated organopolysiloxanes containing T-units of Formula I. 

Alternatively, the ethylenically-unsaturated organopolysiloxanecontainingT-unitsof Formula lean be pre- 
pared by an acid catalyzed cohydrolysis of a mixture of b moles of H2C=CH(CH2)aSiRi2'^^ and c moles of 
R^SiR^a and d moles of Ri2SiR2« wherein a, b, c, d, R^ and R2 are as defined above. 

Ethylenically-unsaturated organopolysiloxanes suitable for use as component (a) of the composition of the 
35 invention preferably have the empirical Formula I): 

RieR3^iO(4.^n« "I 

wherein each R^ is bonded to a silicon atom and represents a member independently selected from the group 
consisting of substituted and unsubstituted monovalent hydrocarbyl groups, preferably selected from aliphatic 
groups having from 1 to 18 carbon atoms, aromatic hydrocarbon groups, and halogenated derivatives thereof, 

40 each R^ is bonded to a silicon atom and represents an ethylenically-unsaturated monovalent aliphatic hydro- 
carbon group having from 2 to 12 carbon atoms, e represents a number from 0 to 2.995, preferably from 0.5 
to 2. f represents a number from 0.005 to 2.0, and the sum of e and f is equal to a number from 0.8 to 3. 

Examples of ethylenically-unsaturated organopolysiloxanes suitable for this invention (i.e. Formula M. 
above) include normally fluid materials which preferably, but not necessarily, are free of silanic hydrogen, i.e., 

45 a hydrogen atom bonded to a silicon atom. Annong the groups that R^ can represent in Formula It include alkyi, 
such as, for example, methyl, ethyl, propyl, isopropyl, butyl, octyl, and dodecyl; cycloalkyi, such as cyclopentyt. 
cydohexyl, and cycloheptyl; aryt, such as phenyl, naphthyl, tolyl, and xytyl; aralkyl. such as benzyl, phenylethyl, 
and phenytpropyt: halogenated derivatives of the aforementioned groups, such as chloromethyl. triftuorome- 
thyl, 3.3.3- triftuoropropyl, chloropropyl, chtorophenyl, dibromophenyl, tetrachlorophenyl, and drftuorophenyl; 

50 and cyanoalkyl. such as 3-cyanopropyl. The group R* preferably represents methyl. Formula II further includes 
those substances wherein R^ is a combination of the aforementioned groups. The group R^ exhibits unsatur- 
ation by means of a double bond between two carbon atoms. Among the groups represented by R^ in Formula 
II are alkenyl groups, such as, for example, vinyl, allyl, methallyl, butenyl, pentenyl, and hexenyl. 

Ethylenically-unsaturated organopolysiloxanes encompassed by Formula II are known in the art, and are 

55 described, for example, in U.S. Patent Nos. 3,882,083; 3,344,111; 3,436,366, and 4,609,574 all of which are 
incorporated herein by reference. Methods of their preparation and sources of commercial availability are also 
known. 

Ethylenically-unsaturated organopolysiloxanes encompassed by Formula II can contain as few as two sil- 
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icon atoms, such as 1,3-divinyltetramethyldisiIoxane, 1,1,3-trivinyltrimethytdisiloxane, 1,1,3,3-tetravinyldime- 
thyldisiloxane, or may even contain up to 10,000 or more silicon atoms per molecule. Preferred compounds 
of Formula II are alkenyldimethylsiloxy endblocked polydiorganosiloxane copolymers containing dimethylsi- 
loxy and methylalkenytsiloxy units having a viscosity at 25*'C of 50 to 20,000 cps, preferably 200 to 5,000 cps, 

5 wherein the alkenyl groups may be vinyl or higher alkenyl groups, such as the 5-hexenyl group. Other ethy- 
lenlcally-unsaturated organopolysiloxanes of Formula II Include cyclic materials containing silicon- bonded vinyl 
or other unsaturated groups, such as the cyclic trimer, tetramer, or pentamer of methyl vinyl siloxane. 
[(CH2=CH)(CH3)(SiO)L, or methylhexenylsiloxane, [(CH2=CH(CH2)4(CH3)(SiO)lz, wherein z represents an in- 
teger from 3 to 10. Among these cyclic materials, tetramethyltetrahexenylcyclotetraslloxane and tetramethyt- 

10 tetravinyicydotetrasiloxane are preferred. 

Organohydrogenpolysiloxane crosslinking agents suitable for use as component (b) of the composition of 
the invention preferably have the empirical Formula III: 

Ri,HrSiOt4.«,,V2 111 

wherein R\ e, and f are as defined above. preferably represents a methyl group. The organohydrogenpo- 

15 lysiloxane crosslinking agents represented by Formula III are normally fluid organopolysiloxanes and are pre- 
ferably, but not necessarily, free of olefinic unsaturation, and they contain silanic hydrogen. Organohydrogen- 
polysiloxane compounds represented by Formula III are known in the art and are described, for example, in 
U.S. Patent Nos. 3,344,111 and 3,436,366, both of which are incorporated herein by reference. 

Organohydrogenpolysiloxanes of Formula III include 1,3-dimethyldisiloxane. 1,1,3.3-tetramethyldisilox- 

20 ane, as well as polymers containing up to 10.000 or more silicon atoms per molecule. Organohydrogenpolysi- 
loxanes of Formula III also include cyclic materials, such as cyclic polymers of methyl hydrogen siloxane having 
the formula (CHjSIHOa^Ozt wherein z represents an integer from 3 to 1 0. Organohydrogenpolysiloxanes of For- 
mula III may contain hydrogen siloxane units (HSi03/2). methyl hydrogen siloxane units (HSiCH302/2). dimethyl 
hydrogen siloxane units (HSi(CH3)20.^), and dihydrogen siloxane units {H^\0^. 

25 The crosslinking agent of component (b) must have on average more than two Si-H groups per molecule 
to operate effectively as a crosslinking agent. 

In general, the silicone compositions of this invention contain from about 0.5 to about 5.0 moles or more, 
preferably from about 0.8 to about 2.0 moles, of silicon-bonded hydrogen in the organohydrogenpolysiloxane 
crosslinking agent of component (b) for each nnole of ethylenic unsaturation in the combination of et hylenically- 

30 unsaturated organopolysiloxanes of components (a) and (d). 

The hydrosilation catalyst can be any compound that will catalyze the addition reaction of silicon-bonded 
hydrogen atoms with compounds containing olefinic double bonds. Examples of hydrosilation catalysts suitable 
for the composition of this invention include many of the late transition elements such as cobalt, rhodium, iri- 
dium, nickel, palladium, and platinum, and their organometallic complexes. Preferred catalysts are those con- 

35 taining the metal platinum, such as finely divided platinum metal, platinum metal on a finely divided carrier, 
such as charcoal or alumina, and compounds of platinum such as chloroplatinic acid, platinum olefin conr>- 
plexes. such as those described in U.S. Patent No. 3,159,601; platinum alkyne complexes, such as those de- 
scribed in U.S. Patent No. 4,603,215; the reaction product of chloroplatinic acid with a member selected from 
the class consisting of alcohols, ethers, aldehydes, and mixtures thereof, such as those described in U.S. Pa- 

40 tent No. 3,220,972; and the reaction product of chloroplatinic acid with tetravinylcyclotetrasiloxanes in the pres- 
ence of sodium bicarbonate in ethanol solution, such as those described in U.S. Patent No. 3,715,334. Par- 
ticularly preferred catalysts are the complexes prepared with chloroplatinic acid and certain unsaturated or- 
ganosilicon compounds, such as those described in U.S. Patent Nos. 3.419,593; 3,775,452; 4,288,345; and 
4,421,903. One specific example of these catalysts is the reaction product of chloroplatinic acid and synvdiv- 

45 inyltetramethyldisiloxane . Another particularly preferred catalyst is a colloidal hydrosilation catalyst obtained 
by the reaction between a silicon hydride or a siloxane hydride and a platinum(O) or platinum(ll) complex, such 
as those described in U.S. Patent No. 4,705.765. Still other particularly preferred catalysts are those that are 
activated by actinic radiation, such as the (Ti^-1.5-cydooctadiene) diarylplatinum and the (t^^-cyclopentadie- 
nyl)trialiphaticplatinum complexes described in U.S. Patent Nos. 4,530,879; 4,510.094; and 4,600,484. 

50 The platinum catalyst should be present in an effective amount, i.e., an anrtount sufficient to catalyze the 
hydrosilation reaction. Satisfactory results may be obtained when the platinum catalyst is present in an amount 
sufficient to provide as little as one part by weight of platinum per millbn parts by weight of the total compo- 
sition. On the other hand, an anrtount of the platinum catalyst sufficient to provide as high as 1 to 10 parts by 
weight of platinum per 1,000 parts by weight of the total composition may also be used. In general, however, 

55 it is preferred to employ the platinum catalyst in an amount sufficient to provide one to two hundred parts by 
weight of platinum per one million parts by weight of the total composition. 

Depending on the hydrosilation catalyst employed, it may be desirable to include a hydrosilation inhibitor 
to extend the pot life of the formulation. Hydrosilation inhibitors are known and can be selected from compounds 

6 
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such as acetylenic alcohols, polyoleftnlc siloxanes, pyridine, acrylonitrile, organic phosphines and phosphites, 
unsaturated amides, and alky) maleates. 

Because the components of the composition of this invention are liquids, all of, which preferably have a 
viscosity not in excess of 5,000 centipoise at 25''C, the composition can be prepared simply by mixing an or- 

5 ganopolysiloxane having at least two ethylenically-unsaturated hydrocarbon groups bonded to the silicon 
atoms; from about 1% to about 75% by weight of a silicone component containing a plurality of ethylenically- 
unsaturated groups, said groups having from 4 to 12 carbon atoms, wherein in said silicone component, T-units 
comprise from about 25 to about 90 mole percent of the total number of siloxane units in the silicone component; 
the organohydrogenpolysiloxane crosslinking agent; the inhibitor (when used); and the hydrosilation catalyst. 

10 Various additives can be included in the curable compositions, depending on the intended purpose of the 
composition. Fillers, pigments, or both, such as chopped fibers, crushed polymers, talc, day, titanium dioxide, 
and fumed silica can be added to the coniposition. Soluble dyes, oxidation inhibitors, or any material that does 
not interfere with the catalytic activity of the platinum complex under appropriate reaction conditions can be 
added to the composition. 

15 The coating composition may further contain uptoat>out99% by weight of a volatile thinning medium hav- 

ing a boiling point at normal atmospheric pressure of less than 150°C, such as a dispersant or solvent, to aid 
in mixing and using the composition. A volatile thinning medium is advantageously employed when a high vis- 
cosity, i.e. 1,000 cps or greater, ethylenically-unsaturated organopolysiloxane is used, and reduction of the 
viscosity of the coating composition is desired. It is preferred, however, to prepare the coating compositions 

20 of this invention with polysiloxanes of appropriate viscosity so that the compositions can be coated by common 
methods, preferably, the compositions contain no more than about 5% of a volatile thinning medium, more 
preferably no more than about 10% of a volatile thinning medium. 

The composition can be applied to a substrate by any suitable method, such as, for example, spraying, 
dipping, knife coating, curtain coating, roll coating, or the like. The substrate can be made of any solid material, 

25 such as, for example, a metal, e.g., aluminum or steel; a porous material, e.g., paper, wood, or fabric; an organic 
polymeric material, such as polyester, polyamide, polyolef in; or a siliceous material, e.g., concrete or glass. 
After the composition is applied, it can be cured under conditions that are appropriate for the hydrosilation cat- 
alyst employed, e.g., by heating or by exposure to actinic radiation, optionally followed by heating. For example, 
if the catalyst is the reaction product of chloroplatinic acid and synv divinyltetramethyldisiloxane, the compo- 

30 sition can be cured slowly at room temperature or rapidly by heating, tf the catalyst is an (r|^-cyclopentadie- 
nyl)trialiphaticplatinum complex, such as (PhMe2SiCp)PtMe3 (wherein Ph represents a phenyl group, Me rep- 
resents a methyl group, Cp represents a cyclopentadienyl group, and R represents a platinum atom), the conrv 
position can be cured by exposure to actinic radiation. 

Also, if it is desired to modify the release character of the cured organosiloxane compositions of the in- 

35 vention, e.g., increase the adhesive release level from the surface of the cured organosilicone composition 
from a tow value of less than about 0.1 N/dm width to a higher value of 0.4 to 6 N/dm width or more, release 
modifiers can be added to the composition. Release modifiers are known in the art and include materials such 
as the toluene soluble MQ resins described, for example, in U.S. Patent Nos. 3,527,659; 4,123,604; 4.611,042, 
all of which are incorporated herein by reference. 

40 A layer of the cured organosiloxane composition of this invention can be used as a release layer for certain 
types of tapes, such as pressure-sensitive adhesive tapes and transfer tapes. In the case of transfer tapes, at 
least one major surface of the tape can be designed so that the adhesive release level of the at least one major 
surface differs from the adhesive release level of the other major surface, preferably by at least about 10%. 
Such a differential adhesive release level relationship is also applicable to articles having more than two major 

45 surfaces. Alayerof the cured organosiloxane composition of this invention can be used as a low surface energy 
substrate or as a release coating in general. 

Advantages of this invention are further illustrated by the following examples, where amounts are ex- 
pressed in parts by weight. The particular materials and amounts recited as well as other conditions and details 
given should not be construed to unduly limit this inventk>n. 

50 As already noted, ethylenically-unsaturated organopolysiloxanes are well known in the art, and the ethy- 
lenically-unsaturated organopolysiloxanes used as component (a) of the compositions of this invention in the 
following examples, (CH2=CH)(CH3)2SiOISi(CH3)20]i3oSi(CH3)2(CH=CH2) (hereinafter Polymer 1) and (5-hex- 
enyl)(CH3)2SIO[Si(CH3)(5-hexenyl)0]3[Si(CH3)201i5oSi(CH3)2(5-hexenyl) (hereinafter Polymer 2), were pre- 
pared by well known methods described, for example, in U.S. Patent Nos. 3.344.111; 3.436,366; 3,882,083; 

55 and 4,609,574. Furthermore, organohydrogenpolysiloxane crosslinking agents are well known, and the orga- 
nohydrogenpolysiloxane crosslinking agents used as component (b) of the compositions of this invention in 
the following examples, namely (CH3)3SiO[Si(CH3)HO]35Si(CH3)3 hereinafter Crosslinking Agent 1) and 
(CH3)3SiO[Si(CH3)HO]25[Si(CH3)20]i5Si(CH3)3 (hereinafter Crosslinking Agent 2). were prepared by well known 

7 
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methods described, for example, in U.S. Patent Nos. 3,344,111 and 3,436,366. The hydrosilation catalysts used 
as component (c) of the compositions of this invention in the following examples are also known in the art. 
The organoplatinum complex ph(CH3)2SiCp]Pt(CH3)3 (hereinafter Catalyst 1), in which "Ph"* represents the 
phenyl group and "Cp" represents the Ti^cyclopentadienyl group, was prepared using the methods described 
5 in U.S. PatentNo. 4,510.094. A catalyst comprising the reaction product of chloroplatinic acid with 1,3-divinyl- 
1,1,3.3-tetramethyldisiloxane (hereinafter Catalyst 2) was prepared according to the methods described in 
U.S. Patent No. 4,288,345. 

Examples 

10 

Isolation of [(CH2=CH) (CH3)2SiOv^]b[(CH3) SlOaole (Copolymer 1) 

Volatile materials were separated from a sample of an experimental high anchorage silicone release for- 
mulation identified as X-62-1110B (available from Shin-Etsu Ltd. of Tokoyo. Japan) (2273 g), by means of a 
15 thin-film evaporator at a temperature of 225^C at 0.1 mm. The distillate (695 g) was redistilled at 0.3 mm, and 
and^ssi NMR analysis of the fraction collected at a temperature between 125''C and 160**C indicated a co- 
polymer containing (CH2=CH)(CH3)2SiO>/^ and (CH3)Si03^ units in a ratio of 1:2. 

Preparation of [H (CH3)2SIO.^]b[(CH3)Si03/2]c(Copolymer 2) 

20 

A2-L3-necked round bottom flask equipped for magnetic stirring and fitted with a thermometer and a 250- 
mL addition funnel was charged with water (105 g), 2-propanol (105 g), and concentrated (37%) hydrochloric 
acid (210 g). The addition funnel was charged with 1,1,3,3-tetramethyldisiloxane (50.0 g) and methyltrimethox- 
ysilane (182.6 g), the flask and contents were cooled to a temperature of OX by means of an ice bath, and 

25 the mixture of silanes was added dropwise with vigorous stirring over the course of two hours. The reaction 
mixture was warmed to a temperature of approximately 10°C, 250 mL of toluene was added, and the resulting 
mixture was stirred for one hour at a temperature of lO^'C to 20''C and for three hours at room temperature 
(23°C). The mixture separated into two phases. The aqueous phase was discarded. The dear organic phase 
was separated, washed once with saturated aqueous sodium bicarbonate, then washed twice with water, and 

30 then dried over magnesium sulfate. The resulting mixture was filtered, and the filtrate was stripped of volatile 
materials at a temperature of 30°C at 0.5 mm for three hours to provide a dear, colorless liquid (132.8 g, 98% 
yield). and^^Si NMR analysis of the product indicated a copolymer containing H(CH3)2SiOiy4 and (CHsjSiOs^ 
units in a ratio of 1 :2.2. 

35 Preparation of [ (5-hexenyl) (CH3)2Sia^]b[(CH3)Si03;2]c(Copolymers 3a-3f) 

An oven dried 1-L 3-necked round bottom flask equipped for magnetic stirring and fitted with a thermonv 
eter and a reflux condenser topped with an addition funnel was flushed with argon and charged with 1,5-hex- 
adiene (183.3 g). The addition funnel was charged with the product of the preceding preparation, i.e.. Copo- 

40 lymer 2, [H(CH3)2SiO<^]bI (CH3)Si03/2]c (b:c = 1 :2.2. 1 30.0 g), and the flask and its contents were warmed to a 
temperature of 60^C. The silane copolymer was added dropwise with vigorous stirring. Concurrently, 20 mg 
of the reaction product of chloroplatinic acid with 1,3-divinyl- 1,1,3,3-tetramethyldisiloxane (Catalyst 2), which 
had been diluted to 5 mL with heptane, was added with the aid of a syringe pump, at a rate of 1.0 mL/hour. 
Progress of the reaction was monitored by infrared spectroscopy by observing the disappearance of the silane 

45 band at 2.160 cnr^ After three hours, it was determined that the reaction was complete; then the reaction 
mixture was cooled to room temperature, and acrylonitrile (approximately 5 mL) and day ("ATTASORB-LVM". 
5 g) were added to form a complex with the platinum catalyst The mixture was stirred at room temperature 
for two hours, then filtered, and excess 1 ,5-hexadiene was separated under reduced pressure, yielding a dear, 
colorless liquid (1 72.5 g, 98% yield). '■H and^Si NMR analysis of the product indicated a copolymer containing 

50 (5-hexenyt)(CH3)2SiO>/, and (CH3)Si03/2 units in a ratio of 1 :2.2 (Copolymer 3c). 

In an analogous fashion, copolymers containing (5-hexenyl)(CH3)2SiO.^ and CH3Si03/2 units in ratios of 
1:0.7 (Copolymer 3a), 1:1. 2 (Copolymer 3b), 1:4 (Copolymer 3d), and 1:10 (Copolymer 3e) were prepared. Sub- 
stitution of 1,9-decadiene for 1,5-hexadiene in the foregoing process provided a copolymer containing (9-de- 
cenyl) (CH3)2SiO>y^ and CHsSiOsya units in ratio of 1:2.0 (Copolymer 3f). 

55 

Example 1 

This example illustrates the cure speed of solvent-free silicone compositions containing Copolymer 1 or 
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Copolymer 3b. 

Sufficient quantities of (CH2=CH)(CH3)2SiO[Si(CH3)20]i3oSi(CH3)2(CH=CH2) (Polymer 1. 4.91 g/meq 
C=C), (CH3)3SiO(Si(CH3)HOl35Si(CH3)3 (Crosslinking Agent 1, 0.064 g/meq Sl-H), and one of either Copolymer 
1 (0.189 g/meq C=C) or Copolymer 3b (0.160 g/meq C=C) were combined to provide formulations containing 

5 the copolymer and having the Si-H/C=C functionality ratio indicated In Table I. These compositions were lab- 
eled SFS (solvent-free silicone). Sufficient quantities of (5-hexenyl)(CH3)2SiO[Si(CH3)(5-hexe- 
nyl)O]3(Si(CH3)2O]i50 Si(CH3)2 (5-hexenyl) (Polymer 2, 2.52 g/meq C=C). 
(CH3)3SiO[Si(CH3)HOl25(Si(CH3)20],5Si(CH3)3 (Crosslinking Agent 2, 0.110 g/meq Si-H), and one of either Co- 
polymer 1 or Copolymer 3b were similarly combined, and these compositions were labeled FCS (fast-cure sil- ''^j 

10 icone). Control formulations that did not contain either of Copolymer 1 or copolymer 3b were also prepared. 
The amount of Copolymer 1 or copolymer 3b, when present, was 20% by weight of the mixture. 

These mixtures were catalyzed with 200 ppm of platinum as [Ph(CH3)2SiCp]Pt(CH3)3 (Catalyst 1), and the 
gel time of each mixture at room temperature upon irradiation with a 'Black Light" ultraviolet source is set forth 
in Table I. 

15 

Table I 



20 



25 



30 



35 



Formulation 


Copolymer additive 


SiH/C=C 


Get time (sec) 


SFS 




1.0 


37 


SFS 




1.5 


33 


SFS 


1 


1.0 


175 


SFS 


1 


1.5 


124 


SFS 


3b 


1.0 


34 


SFS 


3b 


1.5 


32 


FCS 




1.0 


11 


FCS 




1.5 


10 


FCS 


1 


1.0 


176 


FCS 


1 


1.5 


127 


FCS 


3b 


1.0 


25 


FCS 


3b 


1.5 


22 



40 The data in Table I show that the vinyl functional copolymer (Copolymer 1) significantly reduced the speed of 
curing process in both formulations under the conditions examined. The use of the 5-hexenyl functional co- 
polymer (Copolymer 3b) in the SFS formulations had no effect on the speed of curing, while the use of Copo- 
lymer 3b in the FCS formulations resulted in slightly reduced speed of curing. 

45 Example 2 

This example illustrates the effects of adding Copolymer 1 or Copolymer 3c to FCS formulations followed 
by coating the resultant mixtures on polypropylene film and curing the coatings by exposure to ultraviolet ra- 
diatton followed by heating. 

50 By means of the method of Example 1, Polymer 2, Crosslinking Agent 2, and one of either Copolymer 1 

or Copolymer 3c were combined to provide formulations containing the copolymer and having the Si-H/C=C 
functionality ratio set forth in Table II. The mixtures were catalyzed with 200 ppm of platinum in the form of 
Catalyst 1. For example, Polymer 2 (2.52 g/meq C=C, 5.00 g), Crosslinking Agent 2 (0.110 g/meq Sl-H, 0.22 
g), and Catalyst 1 (2.35 mg) were combined to give a FCS formulation having a Si-l-l/C=C functionality ratio 

55 of 1.0 containing neither Copolymer 1 nor Copolymer 3c. Also, Polymer 2 (2.52 g/meq C=C, 5.00 g), Cross- 
linking Agent 2 (0.110 g/meq Si-H, 0.58 g). Copolymer 1 , (0.189 g/meq C=C, 0.62 g), and Catalyst 1 (2.80 mg) 
were combined to give a FCS formulation with a Si-H/C=C functionality ratio of 1.0 containing 10% by weight 
of Copolymer 1. Finally, Polymer 2 (2.52 g/meq C=C, 5.00 g), Crosslinking Agent 2 (0.096 g/meq Si-H, 0.39 
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g), Copolymer 3c, (0.295 g/meq C=C. 0.60 g), and Catalyst 1 (2.74 mg) were combined to give a FCS formu- 
lation with a Si-H/C=C functionality ratio of 1 .0 and containing 10% by weightof Copolymer 3c. In each instance, 
the concentration of Copolymer 1 or Copolymer 3c, when present, was 10% based on the weight of the mixture. 
The resultant compositions were knife coated onto biaxially oriented polypropylene film (50 micrometers 

5 in thickness) at a coating weight of 1 to 2 g/m^ and cured by exposure to ultraviolet radiation (two passes at 
30 m/min through a UV processor with two medium pressure mercury lamps emitting 120 watts of radiation 
per centimeter of lamp length to provide 300 mJ/cn>2 total dose) followed by exposure to heat in a circulating 
air oven at a temperature of lOO^C for five minutes. 

The release value of each of the cured silicone coatings were determined by the following procedure: A *t 

10 heptane-methyl ethyl ketone solution of pressure-sensitive adhesive comprising Isooctyl acrylate (95.5% by 
weight)-acrylic acid (4.5% by weight) copolymer, as described in Example 5 of U.S. Patent No. Re. 24.906, 
incorporated herein by reference, was applied to the cured silicone coating and dried for five minutes at lO^C 
in a circulating air oven to give a dry coating weight of 32 g/m^. A biaxially oriented film of polyethylene ter- 
ephthalate (PET) (38 micrometers thick) was pressed against the surface of the adhesive coating to produce 

15 a laminate consisting of a pressure-sensitive adhesive tape and a siltcone-coated substrate. The laminate was 
cut into 2.5 x 25 cm strips. The average values recorded in Table il per dm width were measured to be the 
forces required to pull the PET film with adhesive attached thereto (i.e.. the pressure-sensitive adhesive tape) 
away from the silicone-coated substrate at an angle of 180** and a pulling speed of 230 cm/min. 

The readhesion value of the pressure-sensitive tapes was determined by the following procedure: The 

20 pressure-sensitive tapes, as removed firom the silicone coated surface, were applied to the surface of a clean 
glass plate. The average values recorded In Table II per dm width were measured to be the forces required to 
pull the tape from the glass surface at an angle of 180° and a pulling speed of 230 cm/min. A control readhesion 
value was obtained for the pressure-sensitive tape by applying the tape, which had not been placed in contact 
with a silicone-coated surface, to a dean glass plate and measuring the force required to remove the tape 

25 from the plate. The control readhesion value was 60 N/dm width. 

Anchorage of the cured silicone coating to the polypropylene film was determined qualitatively from sam- 
ples aged at room temperature at 100% relative humidity for six days by rubbing the coating with a finger. An- 
chorage is reported on the following scale: 1 = poor, 2 = fair, 3 = good, 4 = excellent. 



Table II 



Copolymer additive 


Si-H/C=C 


Release (N/dm) 


Readhesion (N/dm) 


Anchorage 


Initial 


Aged 


Initial 


Aged 




1.0 


0.42 


0.50 


58 


60 


1 




1.5 


0.58 


1.45 


65 


60 


1 




2.0 


0.73 


1.80 


65 


60 


1 


1 


1.0 


0.89 


0.81 


63 


65 


4 


1 


1.5 


0,81 


1.10 


67 


72 


4 


1 


2.0 


1,10 


1.60 


68 


65 


4 


3c 


1.0 


0.42 


0.42 


68 


65 


4 


3c 


1.5 


0.77 


0.73 


63 


66 


4 


3c 


2.0 


0.97 


0.97 


62 


65 


4 



The best results for the FCS system were obtained at a Si-H/C=C functionality ratio of 1 .0. Under these con- 
ditions, levels of the vinyl functional Copolymer 1 sufficient to provide excellent anchorage to the polypropylene 
substrate resulted in some increase in release values. Use of the 5-hexenyl functional Copolymer 3c at a Si- 
H/C=C ratio of 1.0, however, provided stable premium release (0.5 N/dm or lower), excellent readhesion. and 
excellent anchorage of the release coating to the substrate. 



Example 3 

This example illustrates the effects of adding Copolymer 3c to FCS formulations followed by coating the 
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resultant mixtures on polypropylene film and curing the coatings by heating. 

Sufficient quantities of Polymer 2, Crossllnking Agent 2, and Copolymer 3c were combined according to 
the procedure of Example 2 to provide the formulations indicated in Table III. Each composition was formulated 
to provide a Si-H/C-C functionality ratio of 1.1. The mixtures were inhibited by means of 1.3% by weight of a 
5 mixture of diethyl fumarate (70% by weight) and benzyl alcohol (30% by weight) and catalyzed with 150 ppm 
platinum in the form of Catalyst 2. The resultant compositions were coated in the same manner as described 
in Example 2, cured by exposure to heat in a circulating air oven at a temperature of lOO^C for two minutes, 
and tested in the same manner as described in Example 2. 



Table III 



20 



25 



Amount of Copolymer 
3c (% by weight) 


Si-H/C=C 


Release (N/dm) 


Readhesion (N/dm) 


Anchorage 


Initial 


Aged 


Initial 


Aged 


0 


1.1 


0.31 


0.58 


62 


56 


1 


5 


1.1 


0.39 


0.50 


65 


63 


3 


10 


1.1 


0.42 


0.54 


58 


60 


4 


15 


1.1 


0.54 


0.81 


63 


65 


4 


20 


1.1 


0.58 


1.25 


67 


66 


4 


50 


1.1 


0.97 


1.15 


55 


65 


4 


75 


1.1 


1.20 


1.95 


60 


62 


4 



The data in Table III show that useful levels of release and readhesion are obtained at levels of Copolymer 3c 
of up to at least 75% by weight in this particular silicone formulation. Good or better anchorage to the substrate 
is obtained at levels of Copolymer 3c down to at least as low as 5% by weight. 



Example 4 

This example further illustrates the effects of adding Copolymer 3c to FCS formulations followed by coating 
the resultant mixtures on polypropylene and curing the coatings by heating. 

Sufficient quantities of Polymer 2, Crossllnking Agent 2, and Copolymer 3c were combined according to 
the procedure of Example 2 to provide formulations containing 10% by weight of Copolymer 3c and the Si- 
H/C=C functionality ratios indicated in Table IV. The mixtures were inhibited by means of 1.3% by weight of a 
mixture of diethyl fumarate (70% by weight) and benzyl alcohol (30% by weight) and catalyzed with 150 ppm 
platinum in the form of Catalyst 2. The resultant compositions were coated in the same manner as described 
in Example 2, cured by exposure to heat in a circulating air oven at a temperature of 1 10°C for two minutes, 
and tested in the same manner as described in Example 2, except that in this example the dry coating weights 
of the adhesives were about 20 g/m^. 



45 Table IV 





Si-H/C=C 


Release (N/dm) 


Readhesion (N/dm) 


Anchorage 


Initial 


Aged 


Initial 


Aged 


50 


0.8 


0.31 


0.35 


45 


43 


4 




1.1 


0.31 


0.39 


44 


45 


4 




1.4 


0.42 


0.58 


44 


44 


4 


55 


1.7 


0.54 


1.05 


47 


44 


4 




2.0 


0.69 


1.90 


44 


42 


4 
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The data in Table IV show that for this particular silicone fornnulation, optimum release performance was ob- 
served ata Si-H/C=C functionality ratio of approximately 1. The Sl-H/C-Cfunctionatity ratio does not. however, 
significantly affect the anchorage of the cured coating to the substrate. 

5 Example 5 

This example illustrate the effects of adding Copolymers 3a, 3c. 3d, 3e, and 3f to PCS formulations followed 
by coating the resultant mixtures on polypropylene and curing the coatings by heating. 

In essentially the same manner as described in Example 2, sufficient quantities of Polymer 2, Crosslinking 
10 Agent 2, and one of the copolymeric additives 3a, 3c, 3d, 3e, or 3f were combined to provide formulations con- 
taining 10% by weight of the additive and a Si-H/C=C functionality ratio of 1.1. The mixtures were inhibited 
with 1.3% by weight of a mixture diethyl fumarate (70% by weight) and benzyl alcohol (30% by weight) and 
catalyzed with 150 ppm platinum in the form of Catalyst 2. The resultant compositions were coated in the same 
manner as described in Example 2, cured by exposure to heat in a circulating air oven at a temperature of 100°C 
15 for two minutes, and tested in the same manner as described in Example 2. 

Table VII 







Release 
(N/dm) 




Readhesion 
(N/dm) 


Anchorage 




Mm 


Initial 


Aged 


Initial 


Aged 


3a 


1:0.7 


0.39 


0.77 


61 


62 4 


3c 


1:2.2 


0.42 


0.58 


58 


63 4 


3d 


1:4 


0.39 


0.69 


56 


60 4 


3e 


1:10 


0.42 


0.50 


56 


58 4 


3f 


1:2.0 


0.54 


0.50 


62 


65 4 



'M = (5-hexenyl)(CH3),SiO,;, or (9-<lecenyl)(CH5)2SiOi,, 
^ T = (CH3)Si03p. 

The results in Table V show that the ratio of (5-hexenyl)(CH3)2SiOvt to (CH3)Si03Q units In the copolymeric ad- 
ditive can be varied from 1:0.7 to 1:10 and that alkenyl groups other than the 5-hexenyl group can be employed, 

40 

Example 6 

This example Illustrates the effects of adding Copolymer 3c to SFS followed by coating the resultant mix- 
ture on polyethylene terephthalate, and curing the coating by exposure to UV radiation followed by heating. 

45 A mixture of Polymer 1 (4.91 g/meq C=C, 5.0 g), Crosslinking Agent 1 (0.064 g/meq Sl-H, 0.31 g), 3c (0.295 

g/meq C=C, 0.59 g), and Catalyst 1 (2.7 mg) was prepared, providing a formulation containing 10% by weight 
of the copolymeric additive 3c and a Si-H/C=C functionality ratio of 1 .0. The symbols Ph and Cp are the same 
as in Example 1. The resultant composition was coated in the same manner as described in Example 2 on 
biaxially oriented polyethylene terephthalate film having a thickness of 50 micrometers at a coating weight of 

50 1 to 2 g/m^ and cured by two passes at 30 m/min through a UV processor with two medium pressure mercury 
lamps emitting 120 watts of radiation per centimeter of lamp length (300 mJ/cm^ total dose). The exposure to 
ultraviolet radiation was followed by heating in a circulating air oven at 100°C for 5 minutes. The cured coating 
was tested in the same manner as was described in Example 2 and was found to exhibit stable premium release 
and excellent anchorage to the film substrate. 

55 Various modifications and alterations of this invention will become apparent to those skilled in the art with- 

out departing from the scope and spirit of this invention, and it should be understood that this invention is not 
to be unduly limited to the illustrative embodiments set forth herein. 
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Claims 

A silicone polymer containing a plurality of ethylenically unsaturated groups , said groups having from 4 
to 12 carbon atoms, wherein in said polymer T-units comprise from about 25 to about 90 mole percent of 
the total number of siloxane units. 

The polymer of Claim 1 having the general formula : 

[H2C = CH (CH2)aR^2SiO.^]b ( R^SiO (R^2Si02/2)d 

wherein 

each R' independently represents a substituted or unsubstituted monovalent hydrocarbyl groups; 
a represents an integer having a value of 2 to 10; 

b represents the mole percentage of b in (b+c+d) and has a value of from 10 to 75 mole percent; 
c represents the mole percentage of c in (b+c+d) and has a value of from 25 to 90 mole percent; and 
d represents the mole percentage of d in (b+c+d) and has a value of from 0 to 5 mole percent. 

A composition, curable by means of a hydrosilation reaction, and capable of providing a release coating, 

comprising: ^ ^ ^ 

(a) an organopolysiloxane having at least two ethyl enically-unsaturated hydrocarbon groups bonded 

to the silicon atoms; 

(b) an organohydrogenpolysiloxane crosslinking agent ; 

(c) an effective amount of a hydrosilation catalyst; and 

(d) from about 1 to 75% by weight of silicone polymer according to daims 1 or 2. 

The composition of Claim 3 wherein the ratio of the number of silicon-bonded hydrogen atoms in the or- 
ganohydrogenpolysiloxane crosslinking agent to the total number of silicon-bonded H2C = CH(CH2)a 
groups ranges from about 0.5:1.0 to about 5.0:1.0. 

The composition of anyone of Claims 3 to 4 wherein component (d) comprises from about 5% to about 
75% by weight of the composition. 

The composition of Claim 5 wherein component (d) comprises from about 5% to about 50% by weight of 
the composition. 

7. The composition of Qaim 6 wherein component (d) comprises from about 5% to about 20% by weight of 
the composition. 

^ 8. The composition of anyone of Claims 3 to 6 wherein said composition contains no more than about 5% 
by weight volatile thinning medium , based on total weight of the composition. 

9. The compositions of anyone of Claims 3 to 8 wherein said composition contains up to about 99% by weight 
^ volatile thinning medium . based on total weight of the composition. 

10. An article comprising a substrate having on at least one major surface thereof a layer of the cured com- 
positton anyone of Claims 3 to 9. 

11. An article comprising a substrate having on one major surface thereof a layer of the cured composition 
^ of anyone of Claims 3 to 9 and on the other major surface thereof a layer of pressure sensitive adhesive. 

12. An article comprising a substrate formed of a layer of the cured composition of anyone of Claims 3 to 9, 
said substrate having on one major surface thereof a layer of pressure-sensitive adhesive. 

50 13. An article comprising at least two major surfaces and having on at least one major surface thereof a layer 
of the cured composition of anyone of Claims 3 to 9; the adhesive release level of said at least one major 
surface differing from the adhesive release level of another major surface of said article. 



1. 

5 

2. 

10 



15 

3. 

20 

4. 

25 

5. 

30 6. 



55 



BEST AVAIUBLE COPY 

13 



EP 0 559 575 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 93 40 0583 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



CkaliM of doamieat mtta bdimioii, where apprapriate, 
of rftewt paaageg 



RdcvaM 



CLASSmCAnON OF niE 
APPUCAT10N Qia. as ) 



EP-A-0 400 614 (DOW CORNING TORAY SILICONE 
COMPANY^ LTD.) 

* claims 1,2,4 * 

* page 3, line 30 - line 43 * 

* page 4, line 15 - line 34; example 1 * 

EP-A-O 464 706 (TOSHIBA SILICONE CO., 
LTD.) 

* page 4, line 33 - page 5, line 8; claims 
1,4-6,8; example 6 * 

FR-A-2 400 052 (WACKER-CHEMIE GMBH) 

* claims 1,2 * 

FR-A-2 203 842 (VSESOJUZNY ORDENA LENINA 
ELEKTROTEKNICHESKY INSTITUT IMEMI 
V.I. LENINA) 

* claim 1 * 



1-13 

1.2 

1.2 
1.2 



BEST AVAILABLE COF>Y 



Tbe prcscDt scaixb report bis bcco drawD up far lU rtiira 



C08G77/20 
C0dL83/04 
C09D183/04 
C09J7/02 



TECHNICAL FIELDS 
SEARCHED Oat a.5 ) 



C08G 
C08L 
C09D 



THE HAGUE 



23 JUNE 1993 



KANETAKIS L 



CAITOORY OF CITED DOCUMENTS 

X : parttcnliity ntmat tf talun aim 

Y : partlaiUfly rdmat tf coaUae* witb uolh« 

iwiiratni of tba faB4 catc^Hy 
A ! fchaotogkai bacfcgwmi 
O : ODa*aiittco ilsdonav 
P t tntaraetott temicBt 



T : tbcofy or priad^t imititylBg itM InvcotiaD 
E : oiUcr patait docaoHot, but pofaUsfaed oa^ or 

tUm tkfl fillsf data 
D : iocaamt dtai ta tht ■ppUcattoo 
t : tfocaaat dtad for otbtr rasoas 

it : ■oater of the saiat patcat fkiaUy, cont^oalliis 



14 



